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.-‘is a basis for determining the amount to be paid for water by takers, 
when it was not to be measured by meter. the opportunity to waste water 
was considered to be of the greatest importance. More water being wasted 
than used. the means of wasting water should govern the rental. This 
led to a schedule based upon the fixtures connected with the water pipes. 
Naturally. the well-to-do under this schedule would pay more than the 
poor in proportion to the amount of water actually used, but a very im- 
portant point was gained in the inducement offered to those who had many 
fixtures to put in and maintain at their own expense meters for measuring 
the water taken by them. The_ water-takers thus became the advocates oi 
meters, and nearly all the meters on the works, numbering now nearly 
twent_v thousand, or nearly 85 per cent. of all the services, have been applied 
at the request of the water takers. Possibly one quarter of one per cent. 
are exceptions, but probably the exceptions are less even than this small 
ii§ETber.—J. Herbert Sliedd, Consulting Engineer, Providence. R. I., April. 

Here is an extract from the Annual Report of the Superintendent of 
Water Works of a neighboring City in which the benefits of the meter 
system are referred to in unmistakable terms of approval. He says: “The 
results 3°¢°111131i5h€d 0? the meter Stffitem have exceeded all expectations 
The “'a'5i'9 which has been Si-013060 Was greater than anyone had surmised- 
Stfipping this waste has been a hardship to very few While the benefit 
reaches every taxpayer in the City. No one is deprived of an abundant 
S‘-IPDIY. but an cflicient check is put upon the abuse of the water privilo 9 
which has existed heretofore. Almost every meter which is set exeeg 
those put upon new plumbing, detects some leak or waste unknown llithertli 
or if_ known. allowed to continue until the setting of the meter force‘; 
repairs. Formerly a polite request to have leaks stopped would as a rule 
receive little attention unless followed by a threat of some enaltv Note’ 
all that is necessary is to state that there is a [oak and Slat tfié t_l 
is measuring the waste. Further argument or appeal is unnecessar
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the meter system is extended the waste is being reduced and 01113’ thb. 

isrrliiiegiie if ptlimtlltilfiori is "me rapid than in the past the pregenfsivlanit 

Gas Reg§’m’;_.aMMcfi. ‘igaggf 
needed 031' ml-1113' Years to co1ns."—Water and 

On F€bl"'ll£ll" 25 and 27 ' 
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City, under theiauspices of :h§.aI';..i3(f](i!l:Il1 CC?l1f1"bentid0Idis:iaigssh\i:1(i-i 
m 1\::e“- 101.1‘ 

lath‘? to municipal ''‘W“91'5hiD 8-130 Dublic’ franchises 
aFouS Owes R- 

°'m'it'1'3d "City 0‘-'*"1'191'5hilJ Of Water supply a. successf 1‘ Item it 
paper- 

“'9-telfl" Presented at one of the meetings In Mr Vi; °°§eS1i1- or gqod 
Engineer of the Aqueduct Commission of Neg? Y'k - 111, Chief 
statistical paragraphs relating to the use of water tgrt ihy. th: f0l10\\l‘.".g 

In one hundred cities in the United States MVP ere ave een taken: 
lation of 11,000,000, the average consumptfnu TE ar: aggregate pop-,1- 

1,457.000,000 gallons, equivalent of 132 1-2 gallon 
o dwa er Der (l35' is 

In these cities there are 1,531,500 taps or Servics 
P01" 9.3 for each person. 

in use: hence 18 1-2 per cent. of these service it! 
pipes and 283,554 meters 

to show the efiect of the use of meters on the13 Destare 
metered. In order 

per person per day’ the one hundred cities hciiuanfity of rvater consumed 
chases‘ ve een divided into five 

In Class A are fort, — ' ' 
. _ 

having less than 10 préronceercstitigg.ti>1feia.nsz;1g§;:egate population o_f 6.130.000. 

consumption of water per capita per day is Cfzz 
mfiiered. Their at-91-age 

consumption of water per day, 995 400000 an 3 ons, and their total 

services is 930,000 and the numbe if ’ E am" The total number M 
' ° meifll-'3 31.000. 3 1-3 per cent. of the
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services being metered. In Class B are twenty cities of an_a€g1'98_-ate 
population of 1,461,000 having from 10 to 30 per cent. of their services 
metered. Their average consumption of water per caplta per €133’ 15 95 
gallons, and their total consumption of water per day, 168,000,000 33110115- 
The total number of services is 220,714, and the number of meters_'i'_B,700. 
35.6 per cent. of the services being metered. In Class D are nine cities of 
.-in aggregate population of 768,000, having from 50 1:0 75 P91 ‘3ePt- 05 the“ 
serviccs metered. Their average consumption of water per capita per day 
is 75 gallons, and their total consumption of water per day, 57,600,000 
gallons. The total number of services is 110,119 find the mlmber Of m9t9T3s 
68.352, 68 per cent. of the services being metered. In Class E are twelve 
cities of an aggregate population of 862,000, having from 75 to 100 Der cr-nt. 
of their services metered. Their average consumption of water per capita 
}I:1' day is 58 gallons, and their total consumption of water per day 
50,000,000 galions. The total number of services is 90,600 and the number 
uf nmual-5 533300. 91.5 per cent. of the services being metered. 

Ninety of the above named cities procure their supply of \\-‘at.-r liv 
pumping, the cost of which is one of the principal items of expense. In 
.-tllzaghauy, P.-1.. wlwre they have scarcely any meters in use, the n'f)l1o1.1l'T1p- 

tion per capita. is 300 gallons, while in Brockton, Mass, where 85 per 
cent. of the St"r\?if?F.'§- are metered, the consumption per capita per dav is 
but 30 gallons. Thus it is apparent that the effect of the use -t niefets 
is tr greatly reduce the consumption of water, or. more properiy. thi- 
unste of ‘\'ator.—Ei11:ineering Record, March 14th, 1903. 

Lawrence, Mass, water consumption statistics, as published in the 
report of the Water Board ior 1902, include some interesting figures on 
metering. There are 4,836 meters on domestic services and 438 on manu- 
fncturing supplies, together equal to 83.4 per cent. of all services, and 
through them 567,162,000 gallons were supplied to 57,195 persons of the 
total connected population of 63,318, yielding a revenue of $90.l00. The 
total unmetered consumption amounted to 633,118,270 gallons. with a. 

revenue of $14,632, and included water used for fire protection, street 
sprinkling, flushing and other municipal purposes, and leaks, besides that 
supplied to takers on the assessment basis. Meters were set in the con- 
nections of eighteen business places suspected of extravazance. At the 
end of twenty-two days it was found that the water used was worth $3.79 
per day more at meter rates than would have been paid on the assessment 
basis, equivalent to $1.364 per year additional revenue. When these meters 
were read three months later, the average consumption had been reduced 
33 per cent.——Engine-ering Record, Sept. 26th, 1903. 

'l‘lie cost of supplying the extra water required to keep the faucets from 
ireezmg is insignificant as compared with the cost of repairing frozen 
pipes, and while I would not advocate putting plumbing‘ in a house in 
such a manner that it would be necessary to allow the water to run during 
cold weather, I cannot criticise very severely the householder who uses a. 
few cents’ worth of water to save a plumber's bill of many dollars. and 
if the water is sold at meter rates such use of the water is certainly 
1i’E1t1m8l€- The 9111101113’ of the Water used for this purpose is undoubtedly 
greater than is necessary. and is reduced by the introduction of meters, 
but the total saving is in most cases an exceedingly small proportion of 
the yearly consumption. 

DISCUSSION. 
Mr. Robert J. Thomas- 
For a number of years the City of Lowell put on meters as the con- sumers of water applied for them, and those applying for meters generally
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were people who built good houses to live in themselves and were satis- 
fied. that they would save money by meters. _In’other words, the placing 
oi meters was optional. Consequently that didn t afieet the consumption 
of water greatly. But in 1900, several years after driven-well water was 
introduced, the Water Board applied meters to a thousand services where 
they believed, from the reports of their inspe-.‘c:to.rs,, that water was being 
wasted. The effect was almost immediate-—with_in the year——a decrease 
of consumption took place, and ever since this compulsory placing of 
meters on all new services has carried that same result along with IL 
The reduction in the consumption of water began in 1900; and the consump- 
tion has been working down, so that last year, 1906. it was the lowest for 17 
years, due undoubtedly to the enforcement of the meter system and the 
placing of a thousand meters on the most wasteful services 

The average daily consumption in Lowell last year (1906) was about 
5,000,000 gallons, with a population of about 100,000 people. If we had not 
applied meters our consumption would be nearly three times as much, and 
if it were, we would have to use Merrimac River water to-day. because 
the quantity of well Water would not he suflicient to supply such extra- 
vagant and excessive use of water. 

As soon as nearly all consumers used water through meters. the 
pumpage of water began to decrease. By an examination of the diagram 
it will be seen that the amount of water pumped in 1890 was about the 
same as in 1902, or twelve years later, while the number of consumers 
had increased from 2,650 to 5,147, or had nearly doubled. 

Mr. J. C. Gilbert-—_ 
Supposing none of us had meters, or suppose, for instance, there were 

no meters; what would have been the increase in the use of water? Of 
course the people, if they do not have them, are careless with their water; and although you may catch a man once in a while and tell him that he must be more careful, he doesn't care much about that; but if you finally 
decide to put on meters, then they will see that you are after them and for 
a time they will be careful. 

We have seen by the tables here that after putting on meters the con- sumption of water has decreased very quickly. One reason for that is 
because the people see what is coming, and they know that if they use water they have got to pay for it, and for that reason they are more cai-eiul. 

Mr. E. M. Peck:—- 
Metering _of the City of Hartford was begun in 1900 and completed in 

1903. According to the best information at my command the per capita consumption before general metering was commenced was about 84.6 gal- 
lons. Since that time the averge per capita consumption by years has been 
as follows: 

190_1f75.5; 1902, 7712; 1900, 74.2: 1904, 66.4; 1905, 62.8: 1905. 6-4.7.-— 
ISY William S. Johnson, Assistant Engineer, Massachusetts State Board 
of Health, March 13, 1907. 

1'1 15 here P1‘0P03ed merely to give the experience in this direction of 
the City of Cleveland, Ohio. 

This experience is significant, because- 
1. Water meters are being set in Cleveland far more rapidly than has ever bee:i_att_empt_ed in any City of the world. 
2. This is being done under muiiicipal ownership. 
3- It 15 901119111501‘? upon everyone to have a meter, as soon as the D9P3“m3m' 9311 Bel» them. but the expense is borne by the Department. 
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4. Not only has the setting of meters thus far accomplished the re- 
sults expected, but it has been done in a way to accomplish what the 
majority of water works and city engineers have hitherto supposed im- 
possible, viz: it has become exceedingly popular with the majority of the 
water tal-rers.—By Edward W. Bernie, Superintendent of Water Works, 
Cleveland, 0., November, 1903. 

"The quantity of water wasted in cities can be divided into two prin- 
cipal parts. that wasted up stream, and down stream from the consumers’ 
stopcock. Against the first part there is no remedy, except the good work 
to be done by the parties in charge of the water supply plant. But against 
the second part, mostly wasted on the consumers’ premises, no remedy 
yet. tried yields satisfactory or lasting results that does not enlist the co- 
operation of the consumer; and there is but one such method, namely: to 
give the consumer a direct pecuniary interest in the prevention of waste. 
{How is this to be accomplished? By the simple process of selling water to 
him by measure. 

I have said that selling Water for domestic uses by measure will enlist 
the co-operation oi the ‘tonsumer in the prevention of waste. It does this 
immediately, yet without- need of argument or urging. The mere estab- 
lishment of an instrument to keep a record of amounts drawn, and the 
presentation of quarterly bills based on such amounts is all that is 
needed. The bills convey their own lesson, and it is not possible to convey 
such a lesson without bills. 

A water meter is nothing but an instrument by means of which the 
annual cost of all the water supplied to all the consumers may be fairly 
apportioned among them; may be divided so that each one shall pay a fair 
part of the total. Incidentally, it reduces waste enormously, it makes every 
one take an interest in keeping at least his own premises in order as re- 
gs rds water waste. and it thus reduces in like proportions the total annual 
cost of the whole of the water supplied to the whole body of water con- 
sumers. .-ind water meters are as much a part of a well-designed and 
operated system of water works as gas meters are of gas works, or electric 
meter.-: are of electric \\'o1'l<s, and they should be treated in their pur- 
cl‘nz.s.e and setting like any other necessary part of the n'ater-works plant. 

The characteristics of the average, well-managed system of water works 
in the Unitcrl States are then, as it appears to-day, a consumption per tap 
of not over 400 gallons per day, and a consumption per consumer of less 
than 60. Even this amount is twice as much as Woonsocket, R. I., con- 
sumes. and more than the consumption of 14 cities in the United States, 
ilicltlrling sncli cities as Providence, R. I., with nigh 200,000 inhabitants, 
and Fall River with over 100,000. 

If anyone should still argue that prevntion of waste is inadvisable, 
hecause tending to uncleanliness or to disease, the answer is that no such 
a=Ffects have anywhere followed a prevention of waste. On the contrary, 
the wasteful are the most uncleanly everywhere. and vice versa. These 
dreaded effects have not followed in Woonsocket and Fall River, in Utics, 
or in Providence, for example. More than that, the slightest tendency in Hm direction of a scrimping of needed water, or of a. repression of use, 
instead of waste. can always be overcome by a fixed or minimum rate for 
an ample domestic supply, with only the excess paid for by measure.- 
By Clemens Herschel, M. A., Soc. C. E. 

Assuming that the meters can be depended upon to register sixty per. 
cent. of the water pumped, the meter rate upon this basis should average 
twelve cents per thousand gallons, and should be somewhat less for large 
consumers and somewhat more for domestic purposes.
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_ 
Changing radically the system of charging for water invariably results 

In some uncertainty as to the amount of revenue to be derived from the new schedule, and to prevent the possibility of a deficit which might em~ 
harass the administration, I beg to suggest a rate of sixteen cents per 
thcusond gallons for domestic purposes, and gradually reducing with in- 
crease’! qua ntities to the present minimum rate of eight cents" per thous- 
and gallons for the largest talkers. In order to protect the City against 
serious reduction in revenue, in case the consumption should fall off more 
than is anticipated, the minimum rates are fixed at three-fourths of the 
present fixture rates, which will assure the City of a large revenue in 
any event, and will, at the same time, allow the takers to secure a 
twenty-five per cent. reduction in their present rates. It is necessary to 
allow them to save something, otherwise the objection to the change will 
be very great. 

The City is now wasting several times as much water as it uses. The 
experience of other cities shows that the consumption can be greatly re- 
duced by the adoption of the meter system for the sale ofrwater, and the 
cost of filtration and pumping can be kept within reasonable limits. I 
recommend the adoption of the meter system.—Report of the Consulting 
Engineer, Allen Hazen, C. E. 

CONSUMPTION. 
It has been assumed in the foregoing that the proposed gravity works 

shall be capable of delivering at least 75,000,000 gallons per day, in- 
asmuch as the present consumption in the City, during seasons of greatest 
draft, has nearly reached this amount. Taking the entire estimated popula- 
tion at 300.000 we thus obtain the enormous rate of 250 gallons per head per- 
day. which is practically twice as much as is commonly regarded a very lib- 
eral allowance in other large cities. From 9. recent compilation of the water 
consumption in 100 American cities of over 30,000 inhabitants, which em- 
braces cvery large city in the Union, and an aggregate population of about 
16,600,000. it is found that the average is 112 gallons per capita, and that 
if classified according to population, the averages are as follows: 

For cities of from 30,000 to 100,000 inhabitants, 105 gallons per head. 
" " 100,000 to 300,000 inhabitants, 106 gallons per head. 
" " 300,000 to 600,000 inhabitants, 122 gallons per head. 
" " 600,000 to 2,000,000 inhabitants, 116 gallons per head. 

This statement renders it clearly evident that the large consumption 
in Pittsburg is highly abnormal; and ii the fact that many of the large 
industrial establishments in the City are provided with independent 51113- 

plies ii-om the two rivers is taken into account. the conclusion c_a.nnot_be 
resisted that much of this excessive use of water from the public mains 
is due to preventable waste.——Report upon a Gravity Water Supply from 
Indian Creek, by Emil Kuichling, C. E. 

The daily average amount of water pumped in four weeks ending 
April 26, 1309, was 13,479,088 gallons. During the succeeding year 618 
meters were installal aml in the four weeks ending April 24, 1900, the 
daily average of water pumped was 11,858,802 gallcns—a decrease of 1,620,- 
820 gallons per day. During the past year 910 meters have been set, 
D"1l1l‘_1¥'1t' the ‘(ital number now in use 2,103. During the four weeks ending 
April 35. 1991. the dfi-113' Bvefage of water pumped was 9,724,550 gallons. 
01' 2:_1-34:25? E9-"0113 1655 iahfln 135‘ Fear and 3,754,836 less than the corres- ponding four weeks in 1899.
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Tf the setting of meters c'an be resumed and continued it will soon be 
practicable to do all the pumping with one pump. except in times of ex- 
traordinary consumption of water. Even now the Norberg pump could 
supply the demand if it were connected with the High Service, and the 
Holly pump could be held in reserve. Thus it will be seen that if the 
Board can continue to buy and set meters there will be no necessity for 
buying an additional pump in the immediate future.—Repo1't of Board of 
Public Works, Grand Rapids, Mich. 

METERS GENERALLY. 
In view of all the evidence existing on the subject, tne conclusion 

s=-ems inevitable that the wastage of water wrongs and injures the com- 
munity collectively, and the individual" to a far greater extent than it 
does the water works department, for one reason among others, that the 
honest, prudent, careful consumers who use all they need and waste little 
or none, are the ones most injured, because they are obliged to bear, and 
unjustly too, their share of the amount of money representing the value of 
the water wasted, and it is literally and actually money thrown away. The 
iact that water is ready at the faucet to be used or to be wasted means that 
many thousands of dollars have been invested in water works to make it 
possible to deliver it there, and that annually many more thousands——all of 
which comes from the pockets of the taxpaye-r—-must be expended to 
maintain the works. and supply the water under pressure at all times. On 
this account alone the City should exercise its police powers to reduce waste 
of water to a minium for its own good and that of the tarcpayers. The 
evils due to wasting water and the proper remedies therefor constitute the 
hardest problem coming before municipal and company water works 
managers. 

\Vhere the character and intelligence of the community enables it to co- 
operate with the management, the result is comparatively easy. Virhere it 
is otherwise positive measures must be used In both cases the result is 
the use of meters to a greater or less extent. Water costs money, as also : 

do meat, flour, potatoes, fuel and the like, and if it is just to the seller
5 and not unjust to the buyer for any one of these commodities to be ' 

measured or weighed to determine its equivalent in money, then it is 
alike fair that every one of them or all, may be measured or weighed to 
determine its equivalent in money, and it is as senseless and foolish that 
_a grocer should accept $25 a. month for all the groceries a family take 
hornc to us.-, waste and distribute among its neighbors as to accept $8 for 
the water one family may use. waste and distribute during one year. 
There is ac-tvvnlly no di"~Es>revice in effect. That water has been sold in this 
manner is due to the fact that its sale commenced a long time ago when 
there were no reliable meters for rnesuring its continuous or intermittent 
flow and of recording such accurately. Many forms of water meters do 
this accurately, and only two reasons now remain where clear water is 
supplied where all water services are not supplied with them. One is 
that the management find it inexpedient, or not advisable, to meter small 
consumers who do not waste much water, believing that where water is 
abundant the extra loss of money is nearly ofi-set, or is inconsiderable 
because the installation, care of and the reading of the meters adds'some- 
what to the operating expenses. The other is that the consumers are 
generally entirely misinformed of the true function of and service rendered 
y the meter, and their prejudices and their influence in the aggregate 

are such as to prevent their use. Their prejudices prompt them to feel
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that the use of the meter deprives them of their priyilege of using all ill!‘- 

water they need and tends to make it more expensive Nothing could be 
further from the truth and from actual experience. It does tend to check 
him if he has been wasting and makes his bills larger if he continues to 
waste, just as his brother butcher makes him pay more money if he 
carries away or wastes more meat, but his hills are nearly uniform if he 
always uses only what his needs require. Each 1,000 gallons of water 
costs a certain amount of money, depending entirely upon local con- 
ditions. When it is taken from the faucet why should not one pay 2 
reasonable price for it, and why should one expect. to take 2,000 gallons 
and pay for only 1,000 gallons if he be fair and honest? If one thinks. 
he must appreciate that his neighbor must help pay the cost of the 
extra 1,000 gallons, or that he must help pay for his neighboi-’s 1.000 
gallons wasted. The City has the power to regulate the rates charged 
for water, and does, so the charge to him is fair. The consumer regulates 
the volume he uses or wastes, or both; hence it is fair that he pay tor 
all. The use of a. meter is the best method known for determining this 
volume, than why is it not fair to use a meter? If it is unfair to insist 
that a meter be used, or is wrong in any sense, then it is equally unfair 
and wrong that the dealer use the yard stick, the scales and the measure. 
This conclusion is legitimate and there is no fair escape from it. The man 
who is opposed to using a meter says he fears it will cheat. him. If he 
uses one of a reliable make he will fin-i it accurate to -within one per 
cent., and this error is against the Company. The contract gives him a 
method of determining from time to time if it is accurate. To object 
to the use of a meter s substantially to prefer the methods of antiquity‘ 
and to oppose modern methods which years of study and experiment have 
developed, and which indicate an advance in civilization and intelligence 
The average water taker has a feeling of great prejudice against the us!- 
of a meter, which is founded wholly upon a misunderstanding of the 
actual facts involved, because he has never fairly enquired into or been 
properly informed concerning them. If he uses only the water he no:-d-‘ 
and has paid for, and doesn’t supply his neighbors, thus enablinsz him tn 
beat and rob a company, and ii he does not throw away property-—thv 
watei——which has cost money, he ordinarily will neirer be bothered by a 
meter, but it he permits any of these or other clepredations, he deserve»: 
worse fate than to be compelled to use a. meter; he should be denied +.h.. 

privilege of using water from the mains, because he actually takes without 
right, leave or license, the money of his fellow citizens, and tends by his 
acts to increase the danger of fire loss of his neighbor's property. If he is 
compelled to pay for what he wastes he will stop wasting. 

Competent authorities hold that there can be no such thing as from 
water when ii. is delivered through pipes as in a city’s water works. Some- 
one must pay for the cost of delivering each and every gallon, and if 
someone has free water, it must follow that some user pays more than 
he ought, or else the plant will be run at a loss It is somewhat difficull 
o 1111 
not only to pay_for what they use themselves, but in addition to furnislr 
the ivuter used In parks, schools and hospitals. Or that they should be! 
room red to keep the wrI_teri71s_.I.' troughs filled and overflowing for the benefit of 
thirsty horses, iountams playing, sewer flushing or fire purposes. and 
the other uses for which it is expected the City will have free water. 

‘ _ 
The waste of water in most nnlnetered and in many partially metered 

cities IS estimated by competent authorities to be sixty per cent. of ‘l.-‘"9 

pumpage, in other words. but forty of each hundred gallons oi water is 

erstand why those who use water and pay for it should he as]-ml -
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actually put to some good use and paid for. Of course, is it possible to 
control this waste of water, and there are two ways of doing it. The first 
is by rigid rules absolutely enforced and through frequent inspection; the 
other ms.-thod, the more sensible plan. of asking each consumer to pay for 
tho water he uses or wastes. The first rcmedy—‘f1-equent inspection—l1:1s 
.'n\\'&}'s been unsatisfactory, and, to be of value, must of necessity 1~.e 

c\‘pei1si\'-é. while it is very annoying to the average househnlrl-=r. fhe 
freqnerit visits of the inspector are not liked, and soon he becomes a dis- 
rugweahlc nuisance and plans are laid t-o outwit him. The Oplnion of :: 

\W’-?ii-l{no\\'I] engineer and superintendent of water works on this point, as 
-.-.\'pressed in one of his last annual reports, is worth quoting. He says-. 
"Inspectors do a great deal of good in ordinary weather, but it would talus- 
am army of inspectors to st-op waste during a cold snap. After the waste 
is discovered notice must be sent and a reasonable time given before taking 
action. In the meantime, the weather moderates and the culprits stop the 
waste, not because of the warning, but because they think it is no longer 
necessary. No one would expect a dealer in any other liquid except water 
to be willing to furnish all the supply wanted, and allow the consumer to 
help himself at 9. fixed rate for the year, unless the dealer based that rate 
on t‘1- \'nlm- of his u.-mire ou‘.i'l‘-.. Yet the water and other liquids hat-‘e a 
definite value, and the value can be ascertained by the simple process of 
:|‘l‘.t:’tl.-I~t1I'll1g. 

ABFHDGED REPORT MASSACHUSETTS WATER COMMISSION. 
To the Honorable the Senate and House of Representatives of the 

CrJn'1-.io::u'nnltf1 of M:1ssachtrsctt.s in General Court Assembled: 
'Ihe water supplied by the Metropolitan ‘Water Works ‘s taken an-‘l 

used for: 
{I} Domestic purposes. 
(2) Manufacturing, mechanical and trade purposes. 
(31 Public purposes. 
A careful and extended study has been made of the actual consumption 

of warm" as required for all these uses in the District, and the conclusion 
has been reached that the amount actually required and consumed for 
all zieccssary and legitimate uses does not exceed 60 gallons per inhabitant 
per rlay. Inasmuch as the daily amount actually supplied to the district 
\\.'l.-‘- at the rate of 119 gallons per inhabitant, it would follow that about 
t>ne—hn.lf of the entire supply was lost by waste or leakage, or was unneces- 
sarily: or improperly consumed. The investigations made conclusively in- 
«licate that there is. as a matter of fact, such loss and unnecessary use. 

There are chiefly two causes of this loss and unnecessary waste. A large amount of water is lost- by leaks from broken main and service 
pipes which form the supply system of each city and town, and by the 
.-xistc-nce of defective ioint-S connecting the separate pipes. 

A still larger loss of the water siipplierl is suffered an the premises of 
the individual water takers. Leakages arising from defective plumbing 
and improper fixtures are permitted to exist, by which there is a constant 
t-scape of water; continuous streams are purposely allowed to run during 
the winter. to prevent. the pipes from freezing; an during the hot weather 
much water is allowed to run, in order to obtain water for drinking 

It is doubtful whether such inspection and enforcement can be uni- 
iormly secured, unless ‘both the municipality and the individual water
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taker are made to become pecuniarily interested in the result. The 
measurement of water supplied has been found not only the_ best means 
for the detection of waste, but also, when made an element in the fixing 
of water rates, an eificient means of prevention. 

The experience of cities and towns outside of this district has invar 
iably been that the introduction of the element of measurement to water- 
takc-rs has been attended by a. decreased and more normal consumption. 
A like result has been demonstrated by the experience of four municipal!- 
ties within the District. In the towns of Belmont and Milton all the ser- 
vices are metered, in the town of Watertown 89.5 per cent. of the services 
are metered, and in the City of Maiden 63.4 per cent. of the services 
the other municipalities of the District the metered services constitute 
only from .5 to 9.3 per cent. of the entire number. The rate of con- 
sumption in the above-named four municipalities was for the period 
observed not only low, being 47, 44, 49 and 47 gallons per inhabitant, as 
against an average per capita consumption of 116 gallons in the remainder 
of the district, but notably uniform. 

The investigations demonstrate that it is within the power of thr- 
municipalities largely to check the unnecessary use and waste of water. 

It is also shown that the payment of meter rates does not bear hard 
upon any class of water takers. 

The Board has in its annual reports repeatedly called attention to the 
necessity of taking measures for reducing the unnecessary consumption of 
water, and the desirability of making the amount of consumption an ele- 
ment. not only in fixing the amount of assessment to be imposed upon 
each municipality, but also in fixing the water rates of each individual 
water taker, so that each municipality and each individual taker should 
have a direct pecuniary interest in checking waste and excessve use 

The Board has hitherto urged that the great unnecessary consumption 
of water is not only causing larger annual expenditure for maintenancu 
and operation, but is hastening the time when great expenditures must 
be incurred for new source of supply, new plumbing facilities, new aqua-— 
ducts. new reservoirs, new mains and all other equipment. Such unneces- 
sary consumption is also hastening the time when corresponding expendi- 
tures must be incurred for new works for the disposal of sewage. 

It is estimated that, if the present rate of consumption is unchecked. 
the present sources of water supply will become inadequate within the 
P81'i0<_1 05 lien Years; so that. in a. comparatively few years after the works now 1D. progress are completed, construction of additional works will have 
tfi be provided for. If, on the other hand, unnecessary consumption is 
prevented. as is believed possible, such additional construction may be do- 
ferred for considerably more than twenty years. 

It is safe to assume that where the consumption per capita is more 
than 50 gallons per day the excess is wasted. 

In the towns of Belmont and Milton every service pipe is metered: 
in Watertown; 89.5 per cent.; and in Maiden, 63.4 per cent. The average daily quantity of water used for domestic purposes. as 
measured by meters in each of these municipalities during the years 1901 
and 1902 was as follows:
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Number of Gallons Gallons per day 
Consumers. per day. per Consumer. 

C11‘? on Towx. 

1901. 1902. 1901. 1902. 1901. 1902. 

Belmont ............ 3,000 3.000 63,760 00,030 17.7 17.1 
Maiden ................ 21,100 22,550 414,030 450.160 19.0 20.0 
Milton ................. .. mm 7,450 115,000 143,500 10.0 10.3 
Watertown ............... .. 9.650 10,250 147,000 152,900 15.3 14.8 

1 41,200 44,150 ?39,900|a13.100 10.0 | 15.4 

The above quantities include water used for stables supplied in con- 
nection with dwellings and that used for lawn sprinkhng. as well as that 
used strictly for household purposes. 

The experience in other cities and towns where meters are in general 
use on domestic services corroborates the results obtained in the Metropoli- 
tan District. 

~ ~ 
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Domestrc. mung Totals 

Brocktpn . . . . . . . . . 37,800 90 .0 822,570 13 
’ 

6.5 21. 3 
Fvall Rwer . . . . . . . . .. 10'}'.650 06.3 ‘2,gD0;,l23 

I 

22.2 
glifwmn" """" " 3§z'0g.0 1&0 l'203'Z3o 334 1'1 I fig "are . . . . . . . . . . . . .. . 1 - - 

I

« 

0 en ey . . . . . . . . .. . . , . . . 

Worcestsr.......... 119,330 9-1.5 4,331,030 16.1 17.8 33.3 
Yonkers, N Y. . . . . 51,000 93.7 2.413.330 19.7 22.0 42.7 

303,491 12,475,210 10.7 I 

The statement sometimes made that the greatest use or waste of water 
is to be found in the cheapest class of houses is not substantiated by the 
results obtained where water is supplied by meter. On the contrary. 
nxperience seems to indicate that the per cepits use of water for domestic 
purposes increases with the value of the property supplied. 

Domestic consumption per cspits in Newton, Fall River, Worcester, 
and London, Eng, as determined by meter measurement:
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Domestic Gonsumption per cepita in Newton, Fall River, Worcester 
and London, Eng., as determined by Meter mea.su:en1ent.__ 

_ __ ._ Consumption 
C;-my ° _ ° 3 

C‘ 
I; (Gallons) 

0; E § E g REMARKS. 
Town’ 

5 3 E E E 5 Per Per 
zl: Z3‘ 23‘ Family Capita. 

Newton..." 490 l 490 2,450 132.5 23.5 All houses supplied with modern 
plumbing._ 

Newton. . .. . 619 3,005 6.6 These families have but one faucet 
each. 

Newton..... 273 1.390 3¢.5 6.9 These families have but one faucet 
each. 

Fall River .. 28. 34 170 127.5 25.5 The most expensive houses in the 
Cit . 

Fall River .. 64 143 740 42.0 8.4 Averzge class of houses generally 
having both and water closet. 

Worcester . . 81 327 80.0 19.9 Woodland St.. best class of houses. 
Worcester . . 37 187 113.1 

' 

23.-1 Ceder St., best class of houses. 
Worcester .. 931 -147 95.0 19.8 Elm St.,dl:1ouses ofhmoderat-e cost. 
Worcester .. 245 1 10-1 55.1 12.2 Isouthbri go 813., o eaper houses. 
W... ester. 229' '90:; 5.0 1.5.6 Austin St., cheaper houses. 
London, Eng L169 8.183 25.5 Houses nentin from $250 to $600, 

each have nth and two water 
closets. 

London, Eng 727 5.089 18.6 -Middle class, average rental S200. 
Careiul estimates of the quantity of water used for mechanical pur- 

poses. which is not metered, indicate that the amount is not more than 
5 gallons per capita in other cities and towns in the District, with an 
average of about 4 gallons for the whole District. This quantity, added 
to the quantity supplied through meters, gives about 23.5 gallons per 
cspita per day required at the present time for manufacturing, mechanical 
and trade purposes in the Metropolitan Water District. 

The following table gives the total metered consumption in 1902 in 
several of the largest cities of the United States, where very little or 
none. of the water supplied for domestic use is metered; 
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Boaton .......... .. 5,331 17,521,400 6.03 29.90 
I 

3,393 
St. Louis, Mo . . . . . . . . .. 4,635 15,149,000 6.41 23.30 2,495 
Baltimore, Md . . . . . . . .. 2,132 13,226,000 2.17 25.20 6,031 Burma, N. Y ......... .. 1,375 16,501,300 2.04 46.00 

. 
1e.ooo 

Pittsburg, Pa 394 4,279,000 1.09 16.40 10,350 
Detroit. M ich ......... . . 5.347 14.970300 9 .24 42. 70 2.543 
China .111 ----------- .. 7.075 41.096. 2.13 18.30 a,e09 
Phils elphia .......... .. 1,510 16,430,400 .59 12.20 10,331
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Quantity Actually Needed For All Purposes. 

From the preceding statements the total quantity actually required 
for legitimate use in the Metropolitan Water District at the present t.1l:I:I3 

is shown to be less than 60 gallons per inhabitant per day, divided as 
iollows: 

Gallons. 
Domestic use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25.0 
Manufacturing, mechanical and trade use . . . . . . . . . . . . . . .. 23.5 
Public use . . . . . . . . . . . . . . .. . . . . . . . . ... . . . . . . . . . . . . . . . . . .. 7.0 

65.5 

It will be noticed that both the daily per capita and night rates of 
consumption vary widely in different districts, even Where the takers arc 
of the saline general class. Where the rate for twent_v-foiir hours is large. 
the night rate is in almost every case excessive. It is also noticeable that 
the l-.':\\'t?Si rates oi consumption are to he found in those districts where 
water meters are in general use. Take, for example, the rates of con- 
sumption during the night in Milton, Watertown, Belmont and Maiden. 
as compared with those in Medford, Melrose, Winthrop and the high- 
.~=e1'vice districts of Brighton and Chelsea. The population of each of these 
groups is about 60,000. They are districts in which the manufacturing 
use is very small, and there appears to he no good reason why the legi- 
timate use of water between the hours of 1 and 4 a. 111. should not he 
very small in every case-. In the first group the rate varies from 13.4 to 
95.5 gallons per capita, with an average of 13 gallons; while in the 
second group it varies from 43 to 71.4 gallons, with an average of 58.3 
gallons. The difference between 18 and 58 gallons is unquestionably pre- 
ventable waste. 

Wastc From Pipes and Fixtures on Premises of Water Takers. 
Waste from pipes or fixtures on premises of water takers is due 

either to defective plumbing or to permitting the water to run from open 
fixtures, either negligently or wilfully. _Where the amount paid for water 
is not dependent upon the quantity of water used, the average water taker 
pays little attention to the condition of the plumbing on his premises; 
and, so long as the leaking fixtures cause no damage to his property, they 
are feldom repaired unless discovered by inspectors of the Water Depart- men . 

Few people realize that sufficient water will flow in twenty-four hours through an orifice of no greater diameter than an ordinary lead pencil under the average pressure which exists in the pipes throughout the Met- 
ropolitan _District, to furnish an ample domestic supply for 360 persons; 
and that in the same time more water will leak through an orifice the 
size of an ordinary pin than would be used by a fairly economical family 
of tivr: persons. It is the continual running of thousands of little streams which causes the greater part of waste on the premises of the water takers. 

Wilful Waste. 

’ 

During the winter season large quantities of water are drawn from the pipes by water‘ takers for the purpose of preventing the freezing of water 
in the house piping; and throughout the year faucets and water-closet
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fixtures are left or fastened open by Water i-31?-E1'S £01‘ the D111'P0-S6 Of 
flushing water-closets and drain pipes, or in order that the water at the 
faucet may be constantly kept cool. 

ii. inn cl-ies wh--are meteis are in general use waste of this character 
does not occur to any great extent, as each property owner is pecuniarily 
i[[l[]|'I-'.-'.[L‘li so as to aiiango the plumbing in his buildings that it does not 
become necessary to allow water to run in order to prevent it from freezing. 

It is the practice of some water takers to allow water to run continu- 
ously from water-closets, for the purpose of cleansing house drains; others 
permit the water to run from the kitchen faucet, in order that the water 
may not become warm in the pipes, and some even use a constant 
stream of water, instead of ice, for the purpose oi preserving food. Seine 
water is wasted by each of these methods, but they are sources of waste 
which are not easily detected by house-to—house inspection, and no attempt 
has been made to determine the exact amount wasted from these causes. 

EFFECT OF USING METERS. 
The most certain means of detecting waste, and the most effectual 

means of preventing the extravagant use and waste of water is that of 
measuring the water supplied to each municipality, district or individual 
water taker. and obliging each municipality and individual to pay for 
water in proporton to the quantity used. Where meters are in use, each 
water taker finds it to be for his interest to see that the plumbing fixtures 
which he uses are of the best quality and that they are kept in repair; 
that the pipes in his buildings are so located that they will not freeze 
during cold weather, and that his family or employees are not wasteful 
in the use of water. The introduction of meters upon all old works has 
always been followed by a reduction in the quantity of water used- and in 
cities and towns where they have been introduced when the works were 
built, the per capita consumption is universally very low. The effect ‘or 
1-he_uSe of meters "is well illustrated by a comparison between the De.-' 
*‘9-IJIF-i1 C01‘:-‘SU-I‘f1Dti0-'!_ of water in cities and towns where meters 
::t‘E;n 

general use with that in those where water is paid for at schedule 

In the City of Milwaukee there has been a gradual reduction in thr- 
quantity of water used with the increase in the use of meters. In 1880. with no meters in use, 1,750 gallons were drawn from each tap- in 1390 with about one-third of the taps metered, the quantity drawn from cacti 
“‘35 0111)’ L250 83110113; and in 1902, with 72 per cent metered the quantitv used per tail was only 550 gallons. ' ’ ‘ 

During the past two_yea.rs the Water Department in the City of (new. land has been engaged in placing meters upon service pipes ,3; the em: of 3113 Year 1902, 11,099 meters were in use on 56816 services 
I 

and" the 
daily average consumption for the year was so 9E's4'7'-at gallons At ti--4 
close of the year 1903 the number of meters ha.d,bee’n increased to 25193: and the daily average consumption for the year was 62 012000 allnns‘ As a result of this work, the daily average consumption fdr the yegar I903 
rffl-:Jhli1b<:.Ul(«13,§‘}90,0U0 gallons per day less than in 1902. and the greater part. 

' 5 9 “C 1°“ W“ “O d°“bt due 50 the meters set during the previous 17681. 
EFFECT or METERS upon THE Poon. 

The fear has been sometim d v 

the subject careful study, that tefieefigdeggewhtgf ntiiegzgsvivuilitll Elias‘: 11.3113: girlie]:
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of reducing the use of water by the poorer class of takers below an amount 
necessary for health. The experience in the cities and towns using meters 
does not indicate that there need be any fear of such a result.-—Report 
.‘.i-mapolitari Water and Sewerage Board. 

Note.-—-As a result of this report a statute was passed in Massachusetts 
requiring all cities and towns in the State to meter not less than five 
per cent. of all services annually. 

Under these conditions the volume of water pumped always increases 
faster than the population, and is only limited by the fact that after a time 
the cost of securing and distributing the water becomes so great as to make 
rational measures imperative. 

Natural gas was formerly sold in Pittsburg at a fixture rate, the 
urnount charged for heating a house depending upon its size, etc. The 

rrc"'c*-‘ has hot‘-"ever, been given up, and all gas is now sold by met-er. 
The temptations to abuse the privilege of using water supplied at a fixture 
rate are quite as great as they are in the case of gas In fact, the oppor- 
tunities are better, because gas cannot be discharged unburned into a 
house without making it uninhabitable, and if an excessive quantity of 
gas is burned. the house becomes too warm for comfort. There is thus a 
certain physical limit upon the amount of gas which can be used in a 
house. With water, however, this is not so. Faucets can be left open and 
leaks allows-d to remain unrepaired, and the water allowed t-o flow to the 
_-'.:-\'.'crs in alJsol‘.1tel)' unlimite-.1 quagtifies without benefiting anyone. It 
has been found by careful and extended observation in both American aun 
European cities that in the best class of modern houses an abundant supply 
ul water for domestic purposes does not exceed from twenty to forty gallons 
per capito. tl:'lll_Y. Only in the very largest places, -.'-ltlere rnz-.n_v -'~rrm1ts are 
kept, and much water is used for lawn sprinkling. do the quantities become 
as high as fifty or sixty gallons per capita daily. 

As an average for American conditions, thirty gallons may be taken as 
a liberal allowance for all the water which can be used. The population 
now supplied with water from the Pittsburg works is about 220,000. The 
quantity of water required to supply the needs of this population at thirty 
gallons per capita daily is 6.600.000 gallons. 

Various ways have been suggested for preventing the waste of water. 
One of these ways has been very much more successful than any other. 
This is the method which has been universally adopted for the sale of gas. 
namely, the use of meters. Under this system the water supplied to each 
consumer is measured and payment demanded according to the amount 
1159 _ 

There is often a prejudice against the use of meters. which arises 
from the thought that people will be limited in the use of water, and can- 
__o: use as much as they desire without making excessive payments for it. 
There is also the feeling that if the consumption of water in the city 
should be reduced to one-half or one-fourth of the present consumption, 
each person would have to get along with one-half or one-fourth as much 
water as is now used. As a matter of fact, this idea does not present even 
remotely the truth. A majority of people are reasonably careful in the 
use of water and do not waste excessive amounts. A majority of the 
families in Pittsburg probably use at the present time less than the amount 
of water mentioned in the above estimate. It is the minority of people 
Who. bl’ carelessness or wilful waste. discharge Water into the sewers in 
large quantities, and increase enormously the amount of water which must 
be provided, and consequently the cost of water to all the people. 

At the present time the loss inflicted by the careless or wasteful people
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is borne by the whole City. If a meter is put on every service, the people who waste water will have to pay for it, and others will be relieved from 
the burden, and the cost of water to them will be materially re_dui:ed. The 
cost to the people who are now wasting _wa-t_er will also be reduced, if thev 
are willing to learn ‘by ‘experience, as nearly all of them will, that ‘lhev 
cannot waste water without paying for it. 

The cost of installing a meter system is considerable, but it is very much 
less than the cost -of installing, the_ pumps, filters, reservoirs and larger 
mains that will be necessary 'iri'case unrestricted waste is allowed to con- 
tinue The meter system also results in a saving .in water rates to all 
people except those who under previous conditions are l‘raclulcntlv or 
through carelessness securing quantities of water largely in excess of thosv 
to which they are entitled. I therefore most earnestly recommend that 1.1.» 

City of Pittsburg adopt forthwith the meter system, and I would maln- 
the following suggestions in regard to it :— 

(I). That the City should own and set all meters and assume all -'.-arr» 

of them. 
(2). That the Superintendent should have the right to meter any ser- 

vice at his discretion. ' 

(3). That all services should be metered commencing with the largest 
and those where ‘unusual waste of water is thought likely to exist. 

(4). That wherever a service is metered all water shall be paid for at 
meter rates, excepting that the sum charged shall not be less than three- 
fourths of the present fixture rates, and this sum shall be collected in all 
‘cases where less than a corresponding amount of water is used. 

(5). That all schools, hospitals, and public institutions now supplied 
with water free, or at a nominal charge, shall be metered that the amount. 
of water actually required by each shall be estimated by the Super- 
iutenclent and notice thereof sent to the respective institutions; and that 
--in case water is drawn by any of them in excess of the amount thus allowed. 
thc excess shall be paid for at the regular meter rates. In case of 
another City department, the excess shall he paid out of the appropriation 
of that department. 

CITIES WHICH HAVE ADOPTED THE METER SYSTEM. 
The meter system has been adopted and applied to all consumers by :1 number of European cities, notably in Berlin, and by a few American 

cities, namely, Atlanta, Yonkers and Madison. It has been adopted and 
applied to all services except the smaller domestic services by a much 
larger number of American cities, —— Milo-aukee, Providence. 
Syracuse, Worcester, Fall River, Hoboken, Lawrence, l\«Ianclae-;-- 
tar", Utica, Brockton and Pawtucket have adopted in this 
..way, and having more than hali of their services met-cred. In addition 
to the above, New York, San Francisco, Kansas City, Lowell, Nashville, 
Toledo, Dayton, Des Moines, Peoria, Springfield, Quincy. Bay City, and 
Taunton have metered more than a quarter of their services, and nearly 
all cities which have started upon the introduction of the meter system 
are extending its use as circumstances permit.
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EQUITABLE BASIS FOR .METEFu'-RATES. 
The amount of money now obtained from the sale of water is about 

$740,000 per annum. 
It is found, however, that it is impossible to operate a water works system so that all of the water will be accounted for- In the best German practice, with all the services metered, sometimes as much as 90 per cent. of all the water ptimhcd is accounted for. This however, is rare, and has never been reached in American practice. Sixty per cent. is a good 

.-‘iinericrm average, and on this basis the average meter rate should be about nine cents per thousand gallons. 
With very large consumers the rate should be somewhat less than for small consumers, and eight cents, or the present minimum rate, may be taken in these cases as not far from right, while the domestic rate must be maintained considerably higher on account of the greater slip in the small meters. and waste and leakage from service pipes. 
This basis, however, would not be a safe basis to assume in adopting 

’l".E' 1':-.ctc-1' system. As I have shown, the greater part of the water pumped 
at the present time is wasted. With the meter system installed the co.- sumption will be very much reduced, and consequently the revenue. 3 
large part of the operating expenses, namely the cost of filtering and pumping, are nearly proportional to the quantity of water pumped and 
will he reduced. The general administrative expense will not be reduced 
by reducing the consumption. 

The question of loss of pressure from wasting of water has been again 
and again brought to the notice of the City Council. If the wasting of 
the water he, as alleged, the chief cause of so much falling ofi in the 
I11‘F.==$urt~ during the winter months, it is reasonably asked why the Com- 
Iiiis:-‘ioiie-i's do not stop the waste. The answer is that the Comrnissioners. 
at present-. have no power to stop it effectually. The only check in their 
power. at present, is the turning off, but this is almost entirely disre- 
}__'E\l‘(le'(l, because the water cannot be kept off more than a. day or two. 
so that the punishment is sran forgotten. The Commissioners are con- 
vtinced that the only effective remedy for needless waste of Water is to 
be found in the imposition of fines, to be enforced in every case without 
fear or favor. 

Owing to the irregularity in the supply last winter, from the causes 
'st:ite(l. an idea got abroad that the lakes were giving out ;’ that they were 
in fact not capable of supplying the demands of ‘the City. It is needless 
1-: say that such an idea was entirely erroneous. The lakes now in con- 
nection with the City are capable of supplying from. five to six millions 
gallons daily, which is very near the quantity supplied every twenl-Y-_f0111' 
ho1I.1's to the City of Montreal with 120,000 inhabitants. At. l:he_same time, 
it is certain, that if the prodigious and reckless waste of water in this City 
be allowed to continue. a day will certainly come when our vast supply 
will he found insufficient. 

The {l.l'fi.ll'l&gI-_‘ an-ii of the Spruce Hill Lakes is not so great as that 
of the Long Lake, but the Spruce Hill Lakes are 150 feet higher than 
Long and Chain Lakes, being in fact the highest lakes vnthin_ten miles 
of the City. The Spruce Hill Lakes are capable of supplying on an 
average a million and a half of gallons daily, which is, or ought to be. 
an ample supply for 20,000 persons, and they have this decided advantage. 
that they belong exclusively to the City, not being encumbered in any way. 
as the other lakes are, with private cIa.iriis.—-—Report Commissioners oi 
Water Supply, March 31st. 1872.
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EXTRACTS asposrs HALIFAX WATER wonxs. 
From the very inception of the works, when the supply was ample. and the pressure good, people became lavish and wasteful in the use of an article which many deemed as inexhaustible; but the result was 

sooner felt than anticipated, and ended—for the time—in laying down an 
additional 15-inch main from the lakes to St. Andrew's Cross, in the year 
1856. The Engineer who was called on to report upon the advisibility of 
this scheme, stated that such a pipe would deliver fully’ one-half more than the existing 12-inch one. Assuming the above data as correct, (-and 
the results are considerably less than the calculated quantities would 
give) there were delivered into the town at the close of 1856, 1,750,000 
38110116 by the W0 mains. or at the rate of 58 gallons a head per day for 
a. population of 30,000. But even this was found insufficient for the wants 
oi the people, as in a very short time, precisely the same evils as for- 
merely began to show themselves. Waste went on everywhere, and in- 
creased ten fold; there was no pressure, and the water would not rise 
above the basement. Speculations were indulged in as to the lakes giv.-inc 
out, extensive underground leaks, and such-like suppositions. The 
Council suggested and urged the purchase of the works, as early as 1855. 
and this was effected in 1861, at a cost of £56,000, when a new state 05 
things was inaugurated under a Board of three paid Water Commissioners. 
There were then about 21 miles of piping laid for the supply of the City. 

The new commission seemed to work well, and great praise is due 
to the gentlemen who comprised that Board for the energetic way in 
which they grappled with the difliculties against which they had to con- 
tend, and for the manner in which the work of the Department was planned; 
and executed. To them is due the credit of establishing the works as 
we have‘ them to-day, and if unsatisfactory (as they certainly are) it is 
through no fault that can be attached to the plans that were adopted, but 
ratherthrough the neglect of enforcing stringent ordinances, the necessity 
for which, was I am informed, repeatedly urged upon the Council by the 
Board. The Commissioners at once devoted attention to the necessity of 
remodelling and enlarging the works, and of obtaining high pressure for 
fire purposes, and for supplying the more elevated portions of the 
Peninsula. 

The distribution is made through one 15 and three 12 inch pipes, and 
it is quite safe to assume that by these 4 millions of gallons, at least, are 
every twenty-four hours delivered into the City. But even this enormous 
quantity has recently been found insuificient to gratify the extravagant 
wants of our people,, though probably not three-fourths of the popula- 
tion receive the benefits oi this supply. In other Words (assuming the 
population at what I have already stated, viz: 34,000) we have reached 
the unprecedented high rats of 157 gallons a head per day. This may 
seem so large a quantity that possibly my calculations may be called in 
question. but I believe that if there is any error at all it will be found 
on close examination that -I have estimated less than the amount act- 
ually consumed and Wasted. The present low service supply should be 
ample to meet all the ordinary requirements of a population double that 
which Halifax now possesses. and to give to each individual about 50 
gallons per day; provided, of course, that the distribution were confined 
within the proper limits. 

It is needless for me to say much on the evils attendant upon this 
profligate waste, as I- am aware that you are already well informed on 
the subject; but this I would say, that it is quite practicable to put. a 
stop to the great bulk oi it, though probably it will be found a difficult
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and tedious undertaking. String:-int laws, of course, will be required, 
but they have become a necessity, that is, unless the City is contented to 
tolerate such a state of things, and to tax itself with the cost of increasing 
the extent of the works, which is most unnecessary. 

There will be found little use in cautioning people against. the ex- 
travagant waste of water, or even in adopting the more arbitrary meas- 
ures of turning off and extracting -a fine in the case of offenders. The real 
causes of the evil lie in the insufficient depth of service pipes; 
the careless manner in which the plumbing is arranged; the cheap style 
of buildings-—little better than mere shells——1-vhich have long since become 
prevalent amongst us; the cold and exposed positions in which pipes are 
laid: arid the unprotected states of the pipes everywhere. So iong as 
these things ar allowed to continue unchecked, great waste must take 
place. No householder will be fooiish enough, even at the risk of having 
to pay a paltry fine, to stop a. tap irom running when he knows the in- 
evitable results will be a burst pipe. his house inundated, and a heavy 
bill for repairs as well; besides all the attendant annoyance, discomfort 
and misery. 

It has been advised just to run a small strea.m—the smallest. pos- 
sible—which. it is asserted, will be quite suflicient to obviate frost. 
Granted; but when shall we arrive at that happy period when the people 
will be so well educated as to act upon such salutary advice? I say, stop 
even the small run. so far as it is possible to do so, and compel house-. 
holders to protect their pipes. No other plan will ever be found to work.- 
satisfactoriIy.—City Engineer’s Annual Report, 1872-3. 

THE WATER DE PARTM E NT. 
The Commissioners feel assured that it not attended to the time is 

not for distant when our hitherto unsurpassed facilities for the extin- 
guishing of fires will be rendered inoperative, not from any deficiency of 
water in the lakes, but simply because the number of taps allowed to run 
full bore in the winter season takes all force and pressure from the fire 
plugs in the very months of the year when danger from fire is most 
immincnt.—Report of Commissioners City Works, Dec. 31st, 1373. 

WATER SU PF-‘LY. 
This is a matter which deserves the serious consideration of every 

citizen.as it is exceedingly desirable that all portions of the City should 
he abundantly supplied with water, bath for domestic and fire purposes, 
particularlv during the winter months. But it seems an impossibility to 
remedy this state of things until the wanton and reckless waste of water 
which is now practiced is put a stop to. Having this object in view, the 
Board succeeded in getting an Ordinance passed by your Council, and 
sanctioned by the Local Government, which the Board confidently: hope 
may have the effect of remedyingthis great evil to a large extent. It is 
monstrous to think that there is as much water Wasted and consumed in 
this City as is required to supply effectively a place having three or four 
times the population of Halifax, and this statement can be verified by 
facts and figures. A great many persons cannot readily understand how 
it is that this grievance is increasing every‘ season: but when it is con- 
sidered that every year a larger number of consumers are added to the 
list of those who allow water to run to waste, it is nothingwonderhll that 
the pressure is steadily decreasing.—Report Commissioners, City Works, 
Qctober 5th. 1875. , ,
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The evil effects of permitting the continuance of the ex- 
cessive waste of water which now occurs in nearly all private and public 
establishments, can scarcely be looked upon -in too serious -a light. Hali- 
fax is by no means singular in. her experience in respect to the rapid 
increase in _wa.ste where the greatest efforts are not used to check it.- 

The subject has been so well and so frequently discussed in reports 
from other cities that little remains to be said that would be new; and 
as it has been frequently brought to the notice of the Council, both by the 
present Board and the late Water Commissioners, it can be necessary for 
me to do little more than point out the reasons why such enormous Waste 
takes place, in order that, for the future, better regulations may be 
adopted, and to show in what we it can, to a great extent, be prevented. 
—-City Engineer’s Report, Decem er 31st, 1875. 

There can be no equity in one person paying 40 or 50 cents per 1,000 
gallons, while another pays less than 4 cents for the same quantity. Yet 
this state of things has existed, and there is little doubt that it does so 
still to a large extent.- From the last readings taken, the effect of placing 
meters at the Halifax Hotel has been to reduce the average daily con- 
sumption from 18,600 gals. to 6,700 gels, and at the International Hotel, 
from 10,500 to 1,290 gallons. It cannot be necessary to give here a detailed 
statement of the readings of the meters, enough, however, has been shown 
to prove that in an ordinary house where care is used to prevent waste, 
the cost to the consumer would be less by meter than under the present- 
system of assessment, while those persons who require and use large quan- 
tities of water, and others who will not exercise common care would have 
to pay in proportion to their consumption.—Citv Engineer's Report, J any. 
2nd, 1877.

_ 

In each Annual Report that has been issued from this office attention 
has been called to the great waste of water which takes place in this City, 
and different remedies have been proposed for its suppression. I must 
again urge upon your Board and the Council the great necessity that 
exists for the most decided steps being taken to check this evil. From 
this cause our water works are in a most unsatisfactory condition and 
matters are daily growingworse. The water pressure, year by year, con- 
tinues rapidly decreasing, and in some parts of the town where, a few 
years ago, streams from the hydrants could be thrown over the tops of 
the buildings, the water now will not rise to the nozzles. 

I think I am sale in saying there is not a. City in existence that can 
show a. similar record.—Ci.ty Engineer’s Report, February 18th, 1880. 

The cause of the whole trouble and of the unsatisfactory condition of 
the water works is due to the lack of proper system in controlling the 
consumption and waste of water in the City, and until this is recognized, 
and stringent measures for the suppression of the extravagant use and 
waste of water are adopted and firmly enforced, without fear or favor. 
no improvement in the general supply within the City can be expected, 
_no_matter whatarnount of money may be expended in perfecting the head 
‘works or improving the principal reservoirs from whence the supply is 
drawn. In fact, matters will continue to grow worse and more unsatisfac- 
tory yearly. 

From this cause the High Service works are in even a more unsatis- 
factory state than the low service. The Spruce Hill Lakes, which furnish 
the supply to‘ the High Service, are now. drawn upon to their full capacity, 
and unlesss some means are adopted to check the lavish consumption and 
waste on this service, and extensions from it t-o districts to which it never 
was intended to be conveyed, the lakes cannotbe relied upon to hold or
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furnish sufficient water to meet the demands made upon them. In any 
dry season the supply might, and probably would be, exhausted. — City 
Engineer’s Report, April 30th, 1888. - 

Extract from Report E. H. Keating, on the methods employed for 
extinguishing and preventing the spread of tires, and on the different 
Fire" Escapes adopted in several American cities: 

In most American and nearly all European cities waste is raga;-ded 
in the light oi a crime and is punishable as such, while in this highly favored City of Halifax a citizen may with impunity lavishly waste $1,000 worth of wet:-:r—or more it he has the facilities for doing so—and if, by chance, detected he can escape by the payment of one dollar, which, by 
the way, can seldom be collected. It is true we have an ordinance for- 
bidding the water to be wasted and empowering the Board of Works to 
place meters wherever it may be thought advisable, but this law is largely 
inoperative and does not confer the power to charge for the water can- 
sumed. While this state of things exists is it useless to complain of the 
low pressure in certain districts or to he expected that it can be made 
permanently better. It is not a question of the amount of water in our 
lakes or reservoirs, as some seem to imagine; ‘there is always abundance 
there. The true state of the case is that the mains are capable of deliver- 
ing only a given quantity of water in a given time under a given pres- 
sure. If the water is being consumed or allowed to run from open taps 
in certain districts where it will readily flow, the pressure requisite to 
discharge it in the given time will also be consumed, both are lost, and 
neither can be utilized elsewhere at the same time. This is the whole case 
and is the reason why the water pressure is small in some parts of this 
City. The only proper remedy is one of prevention. which although 
difficult to inaugurate is not impracticable to be carried into effect, and 
if prudently enforced with diligence, the effect would he at once felt, and 
there Sl'l0'L1lil be no more complaints (at least until the City more than 
doubles its present population) of short supply on the higher levels, or 
lack of pressure at the commencement of a fire when an abundant supply 
of water is most needed. 

I cannot close this section of my report without again calling atten- 
tion to the necessity of adopting some active measures towards suppress- 
ing the general and excessive waste of water which is allowed to take 
place throughout this City. Although the evil effects are more severely 
felt throughout the winter owin to the practice of leaving taps or faucets 
open wherever the water will ow at all, having become habitual during 
that quarter of the year, the lavish waste of water is constantly going on 
at all other times. Some citizens are under the impression that by allow- 
ing a constant stream of water to flow from one or more taps they are 
thereby flushing out their house drains; this, however, is not the case. a 
continuous small stream of water will not flush a drain, a bucket-iul Di water 
or two poured down a drain once a day or less often, will accomplish the 
needed flushin much more eflectually than all the continuous streams 
that can be 0 tained from an ordinary service pipe. The lavish waste 
of water for this purpose, therefore, is not productive of any good 
result and there is no plea whereby it can be justified, while it is the 
direct cause of danger In other respects, especially in case of fire. It is 
this waste which has gradually diminished the water pressure throughout 
both the high and low service districts so that the water will not now 
rise to the up er stories of buildings where otherwise there would_ be 
good force, and) this state of things is rapidly growing worse, notwith- 
standing the cleaning out of the principal mains, the effect of which was
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to greatly increase the volume of water poured into the Uity. It also 
prevents the extension of the mains in some localities, and is the sole 
cause why hydraulic motors and elevators which would pay a handsome 
revenue would not be introduced by parties who otherwise would have 
adopted them. But what is probably worse than all, it destroys to a large 
extent the value of the Fire Department. Our turnkeys are perhaps now 
as well drilled to their work as it is practicable to have them, and upon 
the first alarm of fire being sounded their energies are at once devoted to 
concentrating the whole available. force of water upon the locality where 
it is needed; yet in spite of all their exertions it sometimes happens that 
they cannot succeed in getting a really good force of water on to a fire 
as quickly as is to be desired, great caution is needed in all such cases, 
not only for fear of opening or closing the wrong valves and thus de- 
priving the district entirely of water, but for fear of closing the valves 
in too great a. hurry and bursting the mains. This catastrophe has oe- 
cured on more than one occasion and sometimes results in the supply 
being almost entirely cut on’. Precautions are now being taken to pre- 
vent similar accidents from happening again as far as it is practicable 
to do so, but further expenditure will probably be needed in this direc- 
tion. I might add that there is abundance of Water for all the legitimate 
wants of the citizens if it is used with common care. There is no occasion 
for a single individual to be stinted in the smallest degree, but the present 
mains are not capable of yielding this supply and of maintaining at the 
same time the enormous draught upon them caused by thousands of open 
taps and defective pipes, water closets and cisterns which discharge their 
contents directly into the sewers for no purpose whatever.—City Engineer's 
Report, 1884. 

There are between 55 and 60 miles of piping laid in the streets and 
there are 327 fi1'e hydrants attached. The number of water takers is 
unknown, as the rates are largely assessed to landlords, but it is probable 
that 80 per cent. of the population are totally dependent on the City water 
for their daily wants. it this estimate the daily delivery of water is 
about 220 gallons per head per diem, a rate attained b few cities in 
Europe or America. This should certainly be considers , even by the 
most extravagant, an extremely abundant supply. 

No machinery is used for forcing the water into the City, gravitation 
alone being the propelling power. The pressure at the fire hydrants 
varies from 15 lbs. to 60 lbs. to the square inch. A system of concentra- 
tion is operated at fires, by which means the pressure is largely in- 
creased in t-he district threatened. This is the more necessary ,to counter- 
act in some measure, the enormous waste of water in winter when thous- 
ands oi taps running all over the City to prevent freezing, afiect seriously" 
the pressure for fire purposes. 

While the whole of the works may be considered in an effective con- 
dition, at times there are complaints from some sections of the city of 
a limited supply of water. And as before noted the labors of the firemen 
are greatly increased by a “weak head” at the hydrants. As the quan- 
tity of water delivered in the City daily is not less than seven millions of 
gallons giving over 200 gallons per head, or counting an average of six 
persons to a house, 1,200 gallons per household, it will be patent to the 
most casual observer that there is an enormous waste goin on in thous- 
ands of houses. The short supply is wholly caused, as be ore stated, by 
the prodigality of water takers, who, fearing the freezing of their pipes in 
winter, allow them to run, in many cases full force, thus reducing, in 
-some instances totally cutting off the supply of other citizens, causing
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these latter great inconvenience, besides beings. constant source of worry 
to the Engineer and staff of the Water Department. who are blamed.- 
Mayor’.-3 Address, 1884-5. - 

While much care and forethought have been exercised, and large sums- 
Bxflcnded from time to time in designing, enlarging and improving the 
works, I regret to say that the community does not deriveanything like 
an equivalent benefit for the money expended. Latterly the drain upon 
the high service works has been enormous, and owing to orders from the 
Council in some cases and from the Board of Works in others, the pipes 
have not onlir been carried into low districts, but localities which were 
formerly" supplied from the low service, and should, under proper control 
have remained so. liave been placed on the high service, contrary to your 
Engineer".-1 nrlvicc ' 

There are a few districts supplied off each service where the normal 
pressure is nrrt stiflicient to force the water much above ground level, 
and there would he no pressure at all at those and other places if the 
greatest care were not exercised by your officials in regulating the supply 
to me best advantage possible under the circumstances.

_ 

It is fortunate that We still have the means of increasing the pres- 
sure at points where it is weak, on an alarm of fire being given, but in 
some cases time is required to do this, which is sometimes oivital import- 
ance on such occasions. 

Neither the high nor the low service works can he said to be in a 
satisfactory condition, owing chiefly to defects in the system of manage- 
ment -and control to which attention has frequently been drawn, but for 
which there appears little hope of any efiective remedy being applied 
under existing circumstances. For further particulars the annual reports 
may be referred to. 

While the low service reservoirs are now capable of storing a suffi- 
cient. supply of water for that service for some years to come, the main 
is now drawn upon to its full discharging capacity. Some sections of the 
City do not feel the inconvenience of this, but others do in the way of 
an insufficient supply. The only proper remedy is to control the con- 
sumption within reasonable bounds and to stop the waste or‘ water. The 
remedy hitherto applied has been to tap, divert and ruin the high service. 

The Spruce Hill Lakes, which are the High Service reservoirs, are in 
3 different condition. Owing to the extensions referred to, and to the 
lavish consumption and waste of water in the GitY, these Lakes can 
no longer be relied upon to hold in reserve and furnish sufficient water 
to meet the demands which are being made upon them. The proper 
remedy in this case is the same as that just stated, but in addition the 
service should he confined within its legitimate limits and steps should 
be taken to enlarge the capacity of the lakes as far as practicahle.—01'ty 
Engineer’s Report on the efliciency of the City Water Supply, November 
9th, 1389. 

It will, I suppose, he admitted that the efficiency of the water works 
is of such vital im ortance to the citizens that they have the right to 
expect its affairs to e managed at least with good judgment and ordinary 
care". At present the works_are under the control of a Committee of the 
City Council, who are appcfiiited annually, and it appears to be that 
this system is at ‘the bottom of most of the troubles under which the 
.depa.rt-ment suffers. It would be unreasonable to expect that any indi- 
vidual member could, within one year. inform himself thoroughly upon 
all matters relating to the‘ department that it Is necessary he should 
clearly understand. Even if he were disposed to devote himself to the
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study of its affairs; and should succeed in I_I13.S'l:eIl.Ilg_lSl1t-,'t_Jl, He would no 
sooner have acquired the information necessary for his guidance than 
he would relinquish his office. It is not hard to see thatsuch a system 
-must inevitably lead to confusion in the department, mismanagement 
and loss to the City. 

Thebest remedy forlthis would appear to be either to change the 
character of the commission and its duration of. ofiic-_e, or to place the 
works, under proper restrictions, in charge of one responsible head re— 
movable only for. neglect, ‘izicompetency or misbehavionr.—City Em 
'giiicer’s Report on efficiency of Water. Supply, November‘ 9th, 1889. 

Notwithstanding the fact that the supply considered sufficient at the 
inception of the works has been multiplied by from 12 to 15, while the 
population has not even doubled, we are again compelled _to consider me 
qu-astiuii of increase. The experience of Halifax is repeated in few cities 
and the consumption per capita at times has been exceeded by none. Taking the statistics of consumption" for works all over the country we 
find on comparison that there is a great difference in the amount of water 
consumed in different places, and if "from 30 "to 50 gallons 'suffioi_=,_'in cer- 
tain cities the use of 90 or 100 gallons in others presupposes a. considerable 
waste. For domestic and household uses 20 gallons per person per diem 
is-a suificient allowance; taking into account, the water ‘used for mechani- 
cal and mantiiacturing purposes, that necessary for street sprinkling, 
extinguishing fires, for use in stables, etc., 60 gallons per diem for each 
inhabitant-is _a -liberal quantity in the case of the larger cities and manu- 
facturing towns. In the case'of the smaller, non-manufacturing towns 35 
or 40 gallons should suflice. 

_ I 

The great "waste which takes place in_Ha1ifax being acknowledged 
the question arises how to prevent or at least diminish it. There suould 
'-be no doubt in the mind of any citizen that a great waste, does take place. 
for instead of 60 gallons per day being sufficient on an average, our daily 
consumption has at times reached four timespthat quantity. The cause 
of such an enormous consumption‘ has been pointed out so often ‘that 
the City Council has ceased to take any notice of it, if indeed it ever did. 
As ii natural consequence of the complaints respecting waste being made 
to unheediiig cars we are now compelled to face a possible expenditure 
of $150,000 to improve the serifice, to say nothing of the thousands of 
‘dollars that "have gone up in smoke in some parts of the City, which better 
pressure might have saved. Nor will the expense stop_on __the_ completion 
of the proposed improvements, for if the consumption increases as in the 
past the quantity oi water available will be exhausted and we wlll be 
asked to solve the problem of augmenting the supply. .

_ 

If the question oi expenditure were less important ,and the SI1t3_Dl.\' 

gnexhaugtibje I would have no hesitation in recommending immediate 
increase on account of the difiiculty in c1_1ecking=waste in our climate and 
the impolicy of restricting" every legitimate use of "water. A lavish waste 
of water seems to have begun soon after-‘ the first pipe was laid, and 
following the history of the works we hiid the water pressure rapidly 
decreasing and in some parts of the town where‘ a ‘few years _ag_o streams 
"from the fire hydrants could be thrown over the top of buildings, the 
water now will not rise to the nozzles. ‘In ‘consequence the I-_Iigh Service 
had to be diverted-to the low, thereby destroying the High Service 
System. All over the _City stopcoclrs have had to be partially__ or entireh’ 
"cloned in ordei"to' give a supply to houses which otherwise would have 
"none. A's_.‘the consurnption increases‘ trom year to year the loss _of head 
-which was at"-‘first I.l'1ViB.l' must increase so that during fires and in times
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oi greatest draught the Water must -fall away in, houses receiving it on 
the second and third floor to the first floor and basement and from ele- 
vated houses altogether. 

Not only will the maximum daily consumption when reached generally 
take place in the 12 hours oi the day and therefore require a capacity 
double the average for the twenty-four hours, but at all times when fire 
occurs the demand requires the utmost efliciency throughout every part 
of the pipe. That. the maximum of daily supply has been reached has 
been proved by the fact that at times the draught is so great that not 
only is there no pressure on Quinpool Road, but the water does not fill 
the pipe. By the time those who are inclined to doubt. the enormous 
consumption or waste have digested that statement they may, perhaps. 
be converted. 

The most important result of the great waste is the greater risk from 
tire and consequent higher rate of premiums. Waste and therefore loss 
of pressure destroys the value of the fire department. When a fire breaks 
out the first sound of the alarm calls the turnkeys, who have special 
instructions, and the Foreman of the Water Department, under whose 
immediate direction the turnkeys are. I also attend as many alarms as 
possible myself. The first duty of the men is to concentrate the water 
as much as possible to the locality of the fire by shutting it ofi from the 
other pgrtt-1 oi the City, and in this way the pressure necessary can be 
obtained, although in the higher parts of the Low Service, where there 
was formerly a fair fire pressure, the High Service has to be utilized. It 
is necessary to exercise the greatest caution in concentrating the whole 
available force oi water so that the wrong valves may not he opened or 
closeil and the district entirely deprived of water. There is also a danger 
11‘ the same result from the bursting of a main caused by a valve being 
closel l.|‘CI hastily. If the waste were checked the normal pressure would 
be greatly augmented and the necessity for concentration would not 
exist. Moreover, I shall be able to prove that if the waste were_stopped 
the benefit obtained would be greater than that from any other Improve- 
ment within our present means. 

The principal causes of waste are bad plumbing, exposed pipes. taps 
and fixtures and hopper water closets. One strong proof that waste is 
caused by exposed pipes, taps and fixtures and bad plumbing lies in the 
fact that the consumption in winter is much greater and the pressure 
consequently much less than in sum1ner.—C1'ty Engineer's Report on Im- 
provement in the Water Supply of the City of Halifax, N. 3., Feb. 12th, 1892. 

NEW MAIN. 
The deplorable waste of water which has caused the expenditure still 

continues. When the proposed work is completed our water supply sys- 
tem will have cost over one million dollars, and if the waste continues 
and increases with the increase in pressure. the present supply will not 
be sufficient, and the taxpayers will be asked to start on the second mil- 
lion to bring in a new supply. 

It the waste is checked the pressure will be increased and the danger 
irom fire in the low service district will be greatly diminished as each main 
will give an independent service and while one is turned off the other will 
supply the City.—Annual Report City Engineer, August 1st, 1892. 

There is another effectual remedy for waste which should be generally 
adopted in Halifax. _The experience in other cities shows a. great reduc- 
tion in the consumption by the use of meters {or detecting waste. Where-
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ever they are used they play a most important part in reducing or keep- 
ing- down the consumption of water and consequently the necessary size 
and corresponding cost of water works. There are a few in use in 
Halifax, but very few compared with the number of taps. Meters were 
first used in the City in 1876. The meter put on at the Halifax Hotel i_1 

that year reduced the daily consumption from 18,600 gallons to 6300 gal- 
lons, and at the International Hotel from 10,500 to 1,290 gallons. at pre- 
sent there is no meter on either of those houses. 

In one instance coming under my own notice during the past summer 
a meter was put on where the average consumption was supposed to be: 
about 10,000 or 12,000 gallons a month. During the first month a waste 
amounting to 1,400,000 gallons was detected. As a I'€S'U.iIa oi iz-.c applica- 
tion of the meter that amount is saved to the City every mom. 

Of seventy-seven German cities with a population of 7,600,000. 
twenty-six per cent. sell water exclusively by meters. In the- 
remainder meters have been generally adopted. Since 1878 Berlin has 
used meters exclusively in selling water, Manchester, New Hampshire. 
has a population of 44,126 and uses 1,135 meters. Providence, Rhodc 
Island, with 14,896 taps has 9,286 meters. Halifax with 13,966 taps uses 
44 meters. In the United States 43.1 per cent of all the works have 
meters in use. Allegheny, with a. consumption per capita of 233 gallo-;~ 
per diem, uses no meters. Atlanta, with 89.6 per cent. of taps metered. 
consumes 36 gallons, and Fall River, with a population of 74,398 and 74.6 
per cent. of taps metered, consumes only 29 gallons per capita, or 2,157.5=!2 
gallons per diem. Halifax with one-half the population of Fall River. 
has an estimated consumption of 6,500,000 gallons. No further comment 
is necessary. 

Under the present conditions some parts of the City have no reason 
to complain and probably always have had a good supply for domestic 
and fire purposes. It is necessary that the same benefit should be ex- 
tended to all parts of the City in order that the feeling of security, the 
advantage arising from reduced premiums for insurance, and the luxury 
of a full supply of pure water enjoyed by that part of the City where the 
most trade is carried on, the bulk of the merchandise stored and the most 
costly buildings erected, may be equally enjoyed by all. 

The quantity of water available in the High Service system should 
be ample to supply one-half of the City (in, population). The City works 
yield enough water to supply a population of 80,000, and if anything like 
economy were enforced the supply would suffice for 9. much larger num- 
ber. With a source 200 feet above tide, making every allowance for loss 
of force from friction in pipes and constant draught for domestic supply. 
all points 150 feet above tide should be provided by the Low Service with 
suflicient means for extinguishing fires. Such, however. is not the case. 
and in some places the High Service is let down to points 94 feet. above 
tide. These extensions have destroyed the High Service, and in any dry 
season it is liable to become exhausted. 

In 1889 there were 5215 service pipes, with a. total of 13,966 taps. In 
1890 there were over 800 exposed pipes and taps. About 3,500 taps running: 
at a rate of one gallon in a minute would consume almost the entire 
available supply. In some cases tested it was found that the waste from 
a single tap was 8 1-2 gallons in a minute. In view of this fact it is not 
surprising that the pressure is weak, and when to the waste from exposed 
taps is added that from hopper closets does anybody wonder why the 
mains cannot supply the draught caused by the enormous useless dis- 
charge into the sewers. In 1879 there were 880 hopper closets; in 1834
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there were l_400. In_a. r_ep_or_t dated August 3rd, 1891, now on the Order 
Iif fhe_Da.¥ In the City C_c_Iunc11,_ I gave" the-result of some experiments made in Boston to determine the waste in hopper closets, and taking the 
1'e=‘~u1t as an average in our own case showed that the waste in Halifax 
W01-lid be W81‘ $00,000,000 in a year._ It was also stated that we had been able to make a test for ourselves with 9 closets, and applying the average 
result; to the whole number of hopper closets in the City, we were sending 
:1. useless stream Into the harbor during the year, amounting to over 900,- 
000,000 gallons, .1 quantity equal to the whole storage capacity of Long 
l.2atl1:e.T8}§;glneer’s Report on Improvement on Water Supply. etc., Feby. 

‘ 1, . 
'

- 

The first six months usually shows a large consumption, and the 
bill is objected to. The'bi11 for the next six months shows considerable 
reduction, as the water taker ‘is not anxious to pay for waste, and is 
careful to confine the use of water to legitimate purposes, when he 
realizes that the size of his _bill depends on the care he exercises and the 
wmclition of his plumbing. - 

Meters placed on the service pipes of the “Ladies” College” showed 
an enormous consumption, which was largely due to waste from defec- 
tive closets and leaky plumbing work. During one night. when every 
precaution was taken to close closets, etc., and no taps were opened, the 
waste amounted to over one thousand gallons. Efiorts are now being made 
by the authorities of the College to place the plumbing in good order so 
that waste may be prevented. 

At T. 6: E. Kenn)/‘s warehouse a waste of from 5,000 to 7,000 gallons 
.1 day was discovered, which in the absence "of a. meter would have con- 
tinued for months. 

At Conlon Bros. stables 76,000 gallons were consumed in February. 
while the average amount used in the same place last summer was less 
than 4,000 gallons a month. At King's stables, the average consumption 
last summer was 1,100 gallons :1 day. Since the first bill was sentout 
the average quantity passing through the meter is 494 gallons a. day. 
Sr>v~<-1‘al meters have been tested at the request of property owners, and in 
all but one instance they have been very accurate. Any defect so far dis- 
t‘m'e1‘od is decidedly in favor of the water taker. A number of meters 
were frozen this winter, and steps willbe taken immediately to protect 
them from future frosts.——City Engineer's Annual Report, 29th April, 1893. 

M ETE R5. 
The number of meters in use at the close of the year is only 139. This 

i.-= small in comparison withthe number of service pipes. As the service 
is extended, its efticiency must be" seriously afiected unless the meter cure 
is applied. There is not the slightest doubt that reckless waste is st-ill 
prevalent, and no City should shut its eyes to the danger and folly of per- 
mitting wastc of water to go on unchecked. We must. not go blindly on 
until we are obliged to choose between the Scylla of an insuflicient water 
supply and the Charybdis of an enormous expenditure for new works. 
in order to insure the safety of our homes and preserve our system in 
the good condition which I was able to report last year, wemust extend 
the meter system and place upon reckless waste the check of -self-interest. We have had several meters frozen through negligence on the part pt pro- 
perty owners, but-precautions are being taken to prevent a repetition.‘- 
City Engineer's Annual Report,"'May"1st, 1896. ‘ 

" 
' ' '

5 

The adoption of meters is-astrénuousty opposed in some -quarters.

$
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Among owners and occupants of dwellings this is chiefly through ignorance 
of the facts. It is claimed that the generous use of water should not be 
prevented, as it is necessary for sanitary reasons; that the charge by 
meter is exorbitant; that the supply of water is ample for all our require- 
ments, waste included, and that the waste is exaggerated. 

In answer to the first argument, we readily agree that water should be 
used freely for flushing and other sanitary purposes; but almost all waste 
is in small streams that are useless for flushing. One bucket. of water 
will do more good than 1,000 gallons wasted daily in a small stream. The 
cost by meter should not prevent the free use of water. One-half cent’.-3 
worth of water supplies a liberal bath. The minimum charge by meter is 
the seine as by assessment and allows theconsumer sufficient Water for 
every legitimate purpose, and even waste, beiore the meter registers a 
quantity equivalent to the minimum charge. 

The answer to the third argument may be given by many citizens who know from experience how the pressure decreases in cold weather, and 
the season of 1894, when we were compelled to discontinue street sprink- 
ling during the Exhibition for want of water, is still fresh in the memory 
of those who take an interest in such matters. 

That the waste is not exaggerated has been proved over and over again. 
In one instance a meter put on a wharf registered 1,400,000 gallons the 
first month and has averaged 10,000 to 12,000 since. In another instance 
a meter was put on a pipe supplying a water closet where the valve in 
the flushing cistern was worn, and did not fit its seat tightly. The waste 
was but a trickling stream, yet 407,750 gallons of water went through the 
closet between March 23rd, 1896, and April 7th, 1897, an average of 1,073 
gallons per day. The valve was repaired on the latter date, and from that 
time until April 1st, 1898, the consumption was only. 15,750 gallons, an 
average of 43 gallons per day. 

The adoption of meters is the only practicable means of compelling 
wasteful consumers to keep their plumbing in good order and watch for 
waste of water as they do now for waste of gas. Our fire pressure must 
not be allowed to decrease, to say nothing of domestic supply.—City En- 
gineer's Annual Report, May 2nd, 1898. 

"The last inspection showed hundreds of places in which water was 
running to waste unnecessarily. Inspection does no good, and would re- 
quire a large stafi. As soon as the Inspector leaves the premises the water 
runs as usual. 

The adoption of meters seems to be the only sure cure for waste, and 
if the waste is stopped the supply is ample. 

"A meter placed on a south end wharf registered 1,400,000 the first 
month, and about 12,000 gallons since. At a stable in the centre of the 
City. the month's reading was 40,000 gallons. The reading now is -1,000. A wasting water closet in an Inglis Street house used 1,000 gallons a day when the meter was put on; it now averages 6 gallons. 

“Providence, R. I., a city which requires a large quantity of water 
for manufacturing purposes, and has 80 per cent. of supplies metered used 
54 gallons per head of the population. Fall River,’another manufacturing 
City, with all supplies metered, uses 34 gallons. Halifax uses nearly 200 
gallons. Fall River has 102,281 population, but does not consume half as 
much water as Haliiax. 

, 

"If the water running into Halifax were used at the same rate per 
head as in Fall River the supply from the high service alone would be 

.__ 

-__.-. 

._,..'..-.

.
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suficient for the whole City. In the face of this it seems absurd to talk 
of an expenditure of $1,000,000 besides the necessity of tearing up the 
streets to alter the distribution pipes so that more water could he brought 
1151. 

“The low service is also unsatisfactory and the time is approaching 
when the remedy must be applied to that district. 

"It is claimed that water is free, but it has cost Haliiax $1,100,000 to 
put it into the taps. No man questions the necessity of measuring gas. 
electric current, etc. No man thinks it is a hardship that Boards of Health 
prevent any citizen from doing anything to cut off an ample, pure and 
free supply of fresh air from his neighbor. It is an injustice to a man 
to take his water supply from him and throw it away. High service 
householders are daily taking from the pipes water which they do not 
need and do not pay for, but which belongs to others who do need it and 
do pay for it, but do not get it. Meters will stop the carelessness of con- 
sumers and use of bad and exposed plumbing which causes the great waste. 

“Meters can be placed in the high service district without increasing 
the water tax or the City Works Department stafi. The new meters are 
not injured by frost and have a long liie. 

“If they are not adopted, the City must seek an additional supply at 
a cost which will increase the water tax by $50,000 a year at 1eest.”—F. W. W. Doane, City Engineer, Halifax, H. S.



EVENING SESSION. 

8.10 o’clock. 

COUNCIL CHAMBER, CITY HALL, March 5th, 1908.‘ 

The regular monthly meeting of the City Council was held this 
evening. At the above _ns.iued hour there were present, His Worship 
the Mayor ano Aldennen Archibald, Shatfner, Whitman, Murray, 
Johnson, Chisholm, Taylor, I)m1glas, Meliarills, Hubley, Kelly, Hoben, 
Davison, Martin and MacKenzie. 

The Council was summoned to proceed with business standing oval" 
and the transaction ef other business. 

I’ KSENTATION OF IAPERS. 

The following named papers are submitted :—- 
Rcport Charities Committee, by Alderman MacKenzie. Chairman. 
Report Joint Committee on Assessment and Laws and Privileges Committee on 

assessment covering draft Act, by A'dermsn l\rIurra_v. Chairman. 
Report City Prison Comniilteehhy Alderlnsn Hubley, Chairman. 
His Worship the Mayor submits the following named papers : 

A 

Letter City Treasurer re Dry Dock subsidy. 
Application of G. A. Wooten for a license for a. min-ing picture show. 
Reports [3] Committee on Works. viz. : 

Transfer of Large Fue! Yard. 
Draft Act re water rates. 
Surface water Merlilesfield. 
Water extension for 1%. P. (‘elven Atlantic Street. 
George Street sidewalk. 
In re City Treasurer’s ofice. 
Accounts. 
Tenders for water meters. 

CUNSIDERATION OF PAPERS SUBMITTED AT THIS AND F1{E'\"IO'L‘S- MEETINGS. 
Read report Chief of Police reforting no violations of Liquor License 

Act on Sunday since last report. Filed.
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Maucrr sum, 1903." 

Read letter County C‘-ouncillor S. W. Lydiarui re :a.t.e of fares. on 
Dartmouth Ferry. ' 

Ra.-Ierrerl to Connuittee on Works for report. 
Read lubt-:r Cl.urch of England Cathedral Executive Ouminitiee 

ucccptiiig Lin: offer of the City to pay $3,750.0U 3'orsLripofla.|1al for 
siraigllleliiiig Coburg Road. 

W 1 DENING COBU Rt} ROAD 
HALIFAX, N. S., March 2nd. I908. 

I. Fiuro .\iox..u:H.\H, EsQ., City Cterl-. 
DI-:AR S!R,—I an: instructed and authorized by the Bishop of Nova Scotia to 

acliiiowiedge the receipt of your latter of lSr.h February. 1903, arldresaevzl to The Dean 
and rhapter of St. Luke's, conuining a-1 ofler of three thousand seven hundred and 
tift._\' ($3,750.00) dollars for a certain lot of land situate at the corner of Robie Street 
and lfubnrg Road ; and further to state that the Bishop of Nova Scotia will accept. the 
oil":-1‘ as set forth in the letter above referred to. 

G. E E. NIr:no1.s, 
Secretary Cathedral Etceciirive F.-'omrm'r£ee_ 

Moved by Alderman Mtirray. seconded by Alrierman Taylor, than 
the sum of $3750.00 be borrowed to pay for the property for widening 
Colmrg Road as per plan filed in the City Engineer’.-s olficrr. 

Motion passed unamiutiously, there being fI.Jl‘ll‘t8I.‘11 Aldermelz 
presclit-. 

Read rt-port. City Prison Commilmee Ie accounts and deficit in 
.'1ppl‘oI':1‘la.Ll()I1. 

CITY PRISON ACCOUNTS, ETC. 
COMMITTEE Room, C1135‘ HALL, March 5th, 1908. 

To His Wm-sIu'p the Mayor r:md'Cr'!y Council.- 
t'ur.1s1‘LIc:i1v.:x',—Yoni' Committee on City Prison beg to recommend the following 

accounts for payment, viz :-— 
Jordan 3-’. Mann, horseshoeing. $2.50. Hillis & Sons. Ltd., stove fitting‘: 31.80. 

Clayton & Sons, uniforms, $66.75. W. E. (‘rowe 3: (‘o., groceries ES 76. 31. Conroy, 
dry goods, :3.-$6. W. I. l-Iubley 3:. Co.. straw and brain. :5! 9}. l\\" A. Maling 3:. l.‘o.. 

or lieads. $11.00. b‘. F Hills, boots, $3.00. W. Y. Kennedy dry goods. $7.90. S. 
i..‘iinuI'tl. 3.‘. |.‘o., coal, 5401.13. Halifax Tram. Co., light, $1.85—$533.1u 

Your Committee further report that. owing to a reduction in the appropriation for the 
prison in preparing the esninianos for 1907-08 it will have to facealarge deficit this 
your. Last. year the H.p‘l)!‘0p1‘iaLion was $5,500.00. and there was received for broken 
stone, &c., S?-$9.50. making a total of $6.21-9.95 This year the appropriation is $5,000.00, 
and the receipts from broken stone are only $3'1'8.0U, making a total of $5,378.00, or 
$571.95 less than last. year. 

“'2 have had to provide for considerable extraordinary expenditure not estilnat-ad 
on on accoiint of recent tire whieli destroyed .all the prisoners‘ clothing as well as a lot 
of other valuable material which had to be replaced. This with the increased cost ‘of 
supplies has greatly handicapped your committee. 

- There is now to the credit. of the prison after providing for above accounts 3490.00,


